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Description 

BACKGROUND OF THE INVENTION 
Description of the Related Art 

[0001 ] Stent systems are widely used in the treatment 
of stenoses. Intravascular stents are used in coronary, 
renal, and carotid arteries, for example, to maintain an 
open passage through the artery. In patients whose cor- 
onary heart disease consists of focal lesions, stents have 
proven effective. For example, where only a single cor- 
onary artery is clogged or where there are short block- 
ages in more than a single artery, stents have been used 
with a great amount of success. An intravascular stent 
may be positioned in a clogged artery by a catheter and 
is often set in place by inflating a balloon upon which the 
stent is mounted. This expands the diameter of the stent 
and opens the previously clogged artery. The balloon is 
then deflated and removed from the patient while the 
stent retains an open passage through the artery. 
[0002] Treatment at bifurcation sites has been difficult. 
Although efforts have been made to use a stent at bifur- 
cations, these sites have previously been problematic to 
treat. The specialty stents designed for bifurcations gen- 
erally need specific alignment, radially as well as longi- 
tudinally. For example, U.S. Patent No. 5,749,825 is rep- 
resentative of a catheter system that treats stenoses at 
an arterial bifurcation. 

[0003] A stent having differentdiameters has been pro- 
posed to allow placement in both a primary passage, 
such as an artery, and a secondary passage, such as a 
side branch artery. Additionally, these stents generally 
have a circular opening which allows for unimpeded 
blood flow into the side branch artery. However, problems 
are still encountered in orienting the stent relative to the 
side branch at the bifurcation of the primary and second- 
ary passages. 

[0004] Many current devices rely on either passive 
torque (e.g., pushing the stent forward and allowing the 
stent that is fixed on the guide wire/balloon to passively 
rotate itself into place) or creating torque from outside of 
the patient to properly orient the medical device in the 
passage. These devices and methods of achieving prop- 
er angular orientation have not been shown to be effec- 
tive in properly placing and positioning the stent. As will 
be appreciated and understood by those skilled in the 
art, improper placement of the stent with respect to its 
rotational or circumferential orientation, or its longitudinal 
placement, could lead to obstruction of the side branch 
passage. It is important to properly position or center an 
opening formed in the bifurcated stent with the secondary 
passage to maximize flow therethrough. 
[0005] Thus, a need exists for effectively treating sten- 
osed passage bifurcations. This need includes more pre- 
cise and exact longitudinal placement and rotational cir- 
cumferential orientation of the stent. 
[0006] Many commercially available devices do not 



maintain side branch access at the time of stent deploy- 
ment. This results in the potential for plaque shift and 
occlusion of the secondary passage. 
[0007] It would also be advantageous if stents could 
5 be placed across the side branch while wire position is 
maintained thereby helping to protect and secure further 
access to the side branch. 

[0008] US 2002/0072755 discloses a stent deploy- 
ment catheter where the stent is placed on a balloon 
10 which is rotatable round the catheter shaft. 

[0009] Without limiting the scope of the invention a 
brief summary of some of the claimed embodiments of 
the invention is set forth below. Additional details of the 
summarized embodiments of the invention and/or addi- 
15 tional embodiments of the invention may be found in the 
Detailed Description of the Invention below. 
[0010] A brief abstract of the technical disclosure in 
the specification is provided. The abstract is not intended 
to be used for interpreting the scope of the claims. 

BRIEF SUMMARY OF THE INVENTION 

[001 1] Some embodiments of the present invention in- 
clude a freely rotating deployment assembly for a stent 
assembly maintaining side branch access and protec- 
tion. 

[0012] The present invention contemplates an appa- 
ratus that improves the orientation of a stent by providing 
a more exact placement of the stent relative to the side 
branch passage. This, in turn, may lead to better protec- 
tion of the side branch passage. 

[0013] The invention includes a medical device with a 
balloon catheter shaft and a rotating sheath. In some 
embodiments the catheter shaft has a first guide wire 
lumen therethrough and an inflation lumen extending 
from a proximal region of the catheter shaft to a distal 
region of the catheter shaft. 

[001 4] In at least one embodiment at least a portion of 
the distal region of the catheter shaft has a balloon dis- 
posed about it. 

[001 5] In some embodiments no portion of the sheath 
is more than about 5 centimeters proximal to the most 
proximal portion of the balloon. 

[0016] In at least some embodiments a stent may be 
situated about the sheath. 

[001 7] In at least one embodiment a second guide wire 
lumen with a portion disposed under the stent contains 
a portion of a second guide wire. 

[001 8] In some embodiments the stent is self expand- 
ing. In some embodiments the stent is balloon expand- 
able. In some embodiments the stent is made of shape 
memory material. 

[0019] In some embodiments the sheath is construct- 
ed such that it is radially expandable. 
[0020] In some embodiments the sheath is construct- 
ed such that the stent may be crimped onto the sheath. 
[0021] In some embodiments the sheath is construct- 
ed of at least one homogeneous layer. 
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[0022] In some other embodiments the sheath has a 
low friction inner surface. In other embodiments a friction 
reducing substance is placed between the sheath and 
the inner balloon. In other embodiments a friction reduc- 
ing substance is placed between an outer balloon and 
the inner balloon. 

[0023] In some embodiments the sheath is construct- 
ed of a soft durometer polymer. 

[0024] In at least one embodiment the sheath is con- 
structed of multiple layers. 

[0025] In at least one embodiment at least one of the 
layers is constructed of a first material having different 
properties from a second material found in at least one 
other layer. 

[0026] In some other embodiments an inner layer con- 
structed of a low friction material is in contact with the 
balloon. Materials such as PTFE and HDPE are used in 
some embodiments. 

[0027] In some embodiments an outer layer of a soft 
durometer polymer suitable for securing the stent to the 
sheath is used. 

[0028] In some other embodiments the sheath is made 
of a shape memory material so it shrinks back down for 
withdrawal. 

[0029] In some other embodiments the sheath rotates 
freely. 

[0030] In at least one other embodiment the longitudi- 
nal movement of the sheath relative to the balloon cath- 
eter shaft is limited with a safety tether. The safety tether 
can be a pull wire outside either guidewire lumen or it 
can be inside the second mire lumen. 
[0031 ] I n some embodiments the catheter balloon has 
at least one balloon cone distally offset from the distal 
most portion of the sheath or proximally offset from the 
proximal most portion of the sheath. 
[0032] In some embodiments the assembly has mark- 
er bands located about the balloon catheter shaft. In 
some embodiments the marker bands have a greater 
diameter than the cross-sectional diameter of the sheath 
thereby limiting longitudinal movement of the sheath rel- 
ative to the balloon catheter shaft. In some embodiments 
at least one marker band has a radiopaque portion. 
[0033] In some embodiments a rotating collar is posi- 
tioned about the second wire lumen and the balloon cath- 
eter shaft. In other such embodiments a first longitudinal 
lock is positioned about the second wire lumen and prox- 
imal to the rotating collar, and a second longitudinal lock 
is positioned about the balloon catheter shaft and distal 
to the rotating collar such that the longitudinal position of 
the sheath and collar is maintained. 
[0034] In some embodiments the medical device has 
a hypotube engaged to the sheath at the distal end of 
the hypotube and engaged to the collar at the proximal 
end of the hypotube. 

[0035] In some embodiments the hypotube is spiral 
cut. In some embodiments the hypotube comprises stain- 
less steel. In some embodiments the hypotube compris- 
es a polymer. 



[0036] In some embodiments the proximal end of the 
hypotube is disposed in a second guide wire lumen of 
the collar. 

[0037] In some embodiments the proximal end of the 
5 hypotube is engaged to an outside surface of the collar. 
[0038] In some embodiments the sheath has a length 
that is substantially the same as the length of the catheter 
balloon. 

[0039] In some embodiments the balloon has a body 
10 portion with a cone portion distal to the body portion and 

a cone portion proximal to the body portion, and the 

sheath is disposed about the body portion and has a 

length substantially the same as the length of the body 

portion of the catheter balloon. 
15 [0040] In some embodiments the length of the sheath 

is no greater than 2 centimeters longer than the length 

of the balloon. 

[0041] In some embodiments the sheath extends dis- 
tally from a location proximal to the proximal end of the 
20 catheter balloon. In some embodiments the sheath ex- 
tends distally from a location equal to or less than 2 cen- 
timeters proximal to the proximal end of the catheter bal- 
loon. 

[0042] In some embodiments the assembly provides 
25 for proper orientation relative to the side branch, side 
branch protection with the guide wire during stent deploy- 
ment, proper placement of the stent both longitudinally 
and circumferentially, and reduction in the incidence of 
tangled wires. 

30 [0043] An embodiment not covered by the scope of 
the claims is also shown where an outer balloon may 
replace the sheath of the above embodiments. The outer 
balloon in such instances may have the same qualities 
as the sheath as described in the embodiments above. 

35 [0044] These and other embodiments which charac- 
terize the invention are pointed out with particularity in 
the claims annexed hereto and forming a part hereof. 
However, for a better understanding of the invention, its 
advantages and objectives obtained by its use, reference 

40 should be made to the drawings which form a further part 
hereof and the accompanying descriptive matter, in 
which there is illustrated and described a embodiments 
of the invention. 

45 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING(S) 

[0045] A detailed description of the invention is here- 
after described with specific reference being made to the 
50 drawings. 

FIG. 1 is a perspective view of an embodiment of the 
invention wherein the assembly is shown in a pre- 
deployment configuration. 
55 FIGS. 2a-d are cross-sectional views of sheath con- 

figurations. 

FIG. 3 is a perspective view of an embodiment of the 
invention wherein the assembly is shown having bal- 
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loon cones on the balloon. 

FIG. 4 is a perspective view of an embodiment of the 
invention wherein the assembly is shown having 
large diameter marking bands. 
FIG. 5 is a perspective view of an embodiment of the 
invention wherein the assembly is shown illustrating 
the tether attachment and also the rotating collar and 
longitudinal locks. 

FIG. 6 is a cross-sectional view of the rotating collar 
from view A-A of Fig. 5. 

FIG. 7 is a perspective view of an embodiment of the 
invention wherein the assembly is shown having an 
outer balloon in place of the sheath. 
FIG. 8 is a perspective view of a catheter balloon 
illustrating the body portion and the cone portions of 
the catheter balloon. 

FIG. 9 is a perspective view of an embodiment of the 
invention wherein the assembly is shown having a 
hypotube which is disposed in the second guide wire 
collar lumen. 

FIG. 10 is a perspective view of an embodiment of 
the invention wherein the assembly is shown having 
a hypotube engaged to the collar. 

DETAILED DESCRIPTION OF THE INVENTION 

[0046] While this invention may be embodied in many 
different forms, there are described in detail herein spe- 
cific embodiments of the invention. This description is an 
exemplification of the principles of the invention and is 
not intended to limit the invention to the particular em- 
bodiments illustrated. 

[0047] For the purposes of this disclosure, like refer- 
ence numerals in the figures shall refer to like features 
unless otherwise indicated. 

[0048] Referring now to the drawings which are for the 
purposes of illustrating embodiments of the invention on- 
ly and not for purposes of limiting same, in at least one 
embodiment of the invention, an example of which is 
shown in FIG. 1 , an assembly 1 0 is shown. The assembly 
is designed to provide better axial and longitudinal posi- 
tioning of a stent in a bifurcation site. The assembly 10 
has an outer catheter shaft 1 4 with an inner catheter shaft 
16 defining a wire lumen 17 and an inflation lumen 18 
extending from a proximal region of the catheter to a distal 
region of the catheter. The inner lumen 1 7 is constructed 
such that it can be disposed about a guide wire which 
provides means for guiding the catheter to the treatment 
site. The inflation lumen IS provides a passage for the 
inflating fluid to both inflate and deflate the catheter bal- 
loon 20. The catheter balloon 20 is sealingly engaged at 
its proximal end 20a to the outer shaft 1 4 and is sealingly 
engaged at its distal end 20b to the inner shaft 1 6. 
[0049] A sheath 22 is disposed about the balloon 20. 
The sheath is designed to be freely rotatable about the 
balloon. The sheath 22 can be constructed of a low fric- 
tion material such as PTFE or HDPE which allows the 
sheath to freely rotate about the balloon 20. In some em- 



bodiments at least a portion of balloon 20 may include a 
coating of one or more low friction materials or include 
one or more low friction materials in its construction. In 
some embodiments the assembly 10 may be used to 
5 deliver a stent 24 to a vessel bifurcation. In such embod- 
iments a stent 24 is disposed about and crimped upon 
the sheath 22. The rotatability of the sheath 22 allows a 
stent 24 disposed thereabout to be freely rotated within 
a vessel or lumen to allow one or more openings of the 
10 stent to be aligned with a branch of the bifurcation. 

[0050] It should be noted that the sheath can also have 
multiple layers. An outer layer 22a of the sheath 22 may 
be constructed of a softer material than that of the ma- 
terial used in constructing the inner layer 22b of the 
sheath 22. The softer outer layer will provide improved 
stent securement upon crimping of the stent 24. In one 
embodiment, a soft polymer is one with adurometer hard- 
ness of less than about 55D. Possible materials for the 
outer layer are a polymer like PEBAX (55D), a urethane, 
etc. The low friction inner layer 22b can be constructed 
of PTFE or HDPE. 

[0051] A second shaft 25 defining the second wire lu- 
men 26 is engaged along a portion of the sheath 22. The 
sheath itself can also define the second wire lumen 26. 
Rotational torque indicated by arrows 27 may be applied 
to the sheath 22 when the catheter is advanced to the 
bifurcation site in the following manner: 
[0052] In some embodiments of the assembly 10 is 
advanced along two guide wires 29 and 44 as shown in 
Fig. 5. The first guidewire 29 is positioned in the primary 
passage or branch vessel and is disposed inside the inner 
lumen 1 7 of the catheter shaft 1 4. The second guidewire 
44 diverges from the first guidewire 29 upon passage 
into the secondary branch in the region of the bifurcation. 
The inner lumen 1 7 of the stent delivery assembly 1 0 is 
disposed about the guidewire 29 in the primary passage 
while the second wire lumen 26 of the stent delivery as- 
sembly 10 is disposed about the second guidewire which 
extends into the secondary passage of the bifurcation. 
As the stent delivery assembly 1 0 approaches the bifur- 
cation, the sheath 22 which is engaged to the second 
wire lumen 26 will then rotate so as to be aligned with 
the side wall passage at the bifurcation. A tether 34 can 
also be added in order to limit the distal movement of the 
sheath 22 in relation to the inner shaft 1 6. The tether 34 
can be attached directly to the sheath at tether engage- 
ment point 1 1 . 

[0053] The sheath or the outside balloon, as illustrated 
in Fig. 7, substantially freely rotates about the inner shaft 
1 6 and/or balloon 20. The sheath or outside balloon may 
rotate less than a single degree or over 360 degrees in 
order to align at least one of the openings in the stent 
with a side branch lumen at a bifurcation site. 
[0054] In Figs. 2a-2c cross-sections of different em- 
bodiments of the shown sheath 22 in the unexpanded 
state prior to the delivery of the stent are illustrated. The 
second shaft 25 defining the second wire lumen 26 is 
engaged to the sheath 22. In another embodiment such 
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as is shown in Fig. 2a a sheath having a second shaft 
25a is attached to the sheath 22a. In a balloon expand- 
able delivery system the sheath 22a is arranged in a coil- 
like structure before deployment of the stent. During de- 
livery of the stent, the sheath 22a uncoils. In another em- 
bodiment such as is shown in Fig. 2b a sheath having a 
clam shell cross-section is shown in the unexpanded 
state. The second shaft 25b is engaged to the sheath at 
an end of the sheath 22b. In another embodiment such 
as is shown in Fig. 2c a sheath prior to delivery of the 
stent has a cross-section in the unexpanded state 
shaped in an accordion-like structure. The folds 28 in the 
unexpanded state can be pressed down or wrapped as 
shown in Fig. 2d. 

[0055] In some cases it may be desirable to provide 
external protection of the sheath to prevent the sheath 
from being longitudinally displaced during advancement 
of the catheter and/or delivery of the stent. In Fig. 3 an 
embodiment is shown wherein the balloons end portions 
or cones 30 are provided with a diameter about the inner 
catheter shaft 1 6 greater than the cross-sectional diam- 
eter of the sheath 22.' Thus, as a result of the position of 
the cones 30 about the ends of the sheath 22 the longi- 
tudinal movement of the sheath 22 relative to the inner 
catheter shaft 16 is limited. In another embodiment 
shown in Fig. 4, the sheath is protected by the inclusion 
of one or more hubs, protrusions, marker bands 32, etc. 
with a diameter sufficient to prevent the sheath from mov- 
ing in a longitudinal direction. These marker bands 32 
act like a dam on each end of the sheath 22 by forcing 
portions of the balloon radially outward such that these 
portions of the balloon 20 have a greater diameter than 
the diameter of the sheath 22. In the embodiments shown 
in Figs. 3 and4thestent24 in either or both the expanded 
and the unexpanded conditions may have a greater di- 
ameter than the cones 30 while the sheath 22 does not. 
[0056] In Fig. 5 an embodiment of the invention is 
shown wherein the assembly is provided with a safety 
tether 34. The tether 34 (shown in this figure overlapping 
the second guide wire 44) can be a simple pull wire that 
runs along the length of the catheter 1 0 and engages the 
sheath 22. The tether 34 can extend into the second wire 
lumen 26 and thereby engage the sheath 22 or the sec- 
ond shaft 25 at an engagement point 35. The safety tether 
34 can also attach to the sheath 22 directly as shown in 
Fig. 1 at tether engagement point 1 1 . 
[0057] As shown in the cut away portion of Fig. 5 and 
in Fig. 6 the catheter 1 0 may include a rotating collar 36 
having a second guide wire collar lumen 38 and an outer 
catheter shaft collar lumen 39 which is disposed about 
the outer catheter shaft 14. A distal longitudinal lock 40 
disposed about the catheter shaft and both adjacent and 
distal to the collar 36 limits longitudinal movement of the 
collar 36. The distal longitudinal lock 40 has a diameter 
greaterthan the diameterof the outercatheter shaft collar 
lumen 39. The proximal longitudinal lock 42 disposed 
about a second guide wire 44 has a greater diameter 
than the second guide wire collar lumen 38, thus limiting 



the wire 44 from distal movement beyond the point when 
the proximal longitudinal lock 42 comes into contact with 
the second guide wire collar lumen 36. 
[0058] In Fig. 7 an outer balloon 46 which rotates 

5 around the inner balloon 20 is used in place of a sheath 
22. In such embodiments not included in the scope of 
the claims the outer balloon 46 is sealed at first end 48 
and second end 50 of the catheter 1 0. Balloon movement 
stoppers 52 limit longitudinal movement of the balloons. 

10 The outer balloon 46 can be constructed of a low friction 
material such as PTFE or HDPE which allows the outer 
balloon 46 to freely rotate about the inner balloon 20. The 
stent 24 is disposed about and crimped upon the outer 
balloon 46. It should be noted that the outer balloon can 

15 also have multiple layers. An outer layer of the outer bal- 
loon 46 may be constructed of a softer material than that 
of the material used in constructing the inner layer of the 
outer balloon 46. Where the balloon is provided with a 
softer outer layer, the softer outer layer may provide im- 

20 proved stent securement upon crimping of the stent 24. 
In one embodiment, a soft polymer is one with a durom- 
eter hardness of less than about 55D. Possible materials 
for the outer layer are a polymer like PEBAX (55D), a 
urethane, etc. The low friction inner layer of the outer 

25 balloon 46 can be constructed of PTFE or HDPE and/or 
other suitable materials. 

[0059] In the embodiment shown in Fig. 7 the outer 
balloon 46 is rotatable about the inner balloon 20. Gap 
58 (shown on only one end, first end 48) acts as a friction 
30 reducing mechanism between outer balloon seal site 54 
and inner balloon seal site 56. Gap 58 includes a friction 
reducing fluid, a low friction material, a bearing system, 
etc., or any combination thereof. 

[0060] In the embodiment shown in Fig. 8 the cones 

35 30 and body portion 60 of the catheter balloon 20 are 
shown. In some embodiments of the invention the sheath 
22 is of the substantially same length as the body portion 
60 of the catheter balloon 20. In some embodiments the 
sheath 22 is disposed substantially on the body portion 

40 60 of the balloon 20. In other embodiments the sheath 
22 extends longitudinally such that a portion of the sheath 
22 is disposed about at least one of the cone portions 30. 
[0061] In the embodiments of Figs. 9 and 10 a hypo- 
tube 64 is engaged to the collar 38 and the sheath 22. 

45 The hypotube 64 may comprise stainless steel or it may 
comprise a polymer. The hypotube 64 may be construct- 
ed to be spiral cut. The spiral cut 65 may include scoring, 
cutting, indenting, perforating, puncturing, etc. The hy- 
potube 64 may thus be firm in the longitudinal direction 

50 but may also be flexible due to the spiral cut 

[0062] Figs. 9 and 1 0 also illustrate embodiments hav- 
ing both the proximal longitudinal lock 42 and the distal 
longitudinal lock 40 disposed about the outer catheter 
shaft 14 rather than as shown in Figs. 5 and 6 wherein 

55 one longitudinal lock is disposed about the guidewire 44 
or safety tether 34. 

[0063] Fig. 9 specifically illustrates an embodiment 
wherein the hypotube 64 is disposed in the second guide 
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wire collar lumen 38. The hypotube 64 may be disposed 
in only a portion of the second guide wire collar lumen 
38. The collar 36 rotates along with the sheath 22 and 
thus may rotate simultaneously and/or with equal de- 
grees of rotation. In Fig. 10 the hypotube 64 is engaged 
to an outside surface of the collar 36. In both Figs. 9 and 
10 engagement of the hypotube 64 to the collar 36 and 
sheath 22 can be through chemical welding, heat weld- 
ing, laser welding, chemical bonding, adhesives, fasten- 
ing devices, etc. 

[0064] The invention has been described with refer- 
ence to the embodiments. Obviously, modifications and 
alterations will occur to others upon a reading and un- 
derstanding of this specification. For example, the illus- 
trated embodiments use a balloon to expand the stent 
although, as briefly noted above, a self expanding or self 
deploying stent can be used without departing from the 
features of the present invention. Likewise, using a fixed 
wire on the distal end of the apparatus is also recognized 
as being consistent with the features of the present in- 
vention. Moreover, the embodiments describe a side 
branch hypotube, either split or unsplit, that is associated 
with the side branch guide wire. It will be further appre- 
ciated that the side branch guide wire could be carried 
and/or released in a variety of other ways. The invention 
is intended to include all such modifications and altera- 
tions thereof. 

[0065] The above disclosure is intended to be illustra- 
tive and not exhaustive. This description will suggest 
many variations and alternatives to one of ordinary skill 
in this art. All these alternatives and variations are intend- 
ed to be included within the scope of the claims where 
the term "comprising" means "including, but not limited 
to". Those familiar with the art may recognize other equiv- 
alents to the specific embodiments described herein 
which equivalents are also intended to be encompassed 
by the claims. 



Claims 

1. A medical device comprising: 

a balloon catheter shaft (14) having a catheter 
balloon (20), the catheter balloon having a 
length, a sheath (22) disposed about the cath- 
eter balloon, characterised by the sheath being 
substantially freely rotatable about the catheter 
balloon. 

2. The medical device of claim 1 , wherein no portion of 
the sheath (22) is more than about 5 centimeters 
proximal to a most proximal portion of the balloon 
(20). 

3. The medical device of claim 1 , wherein the balloon 
catheter shaft (14) defines a first guide wire lumen 
(17), and the sheath (22) at least partially defines a 



second guide wire lumen (26). 

4. The medical device of claim 1 , wherein the sheath 
(22) is at least partially constructed of multiple layers, 

5 an inner layer (22b) of the sheath being in contact 

with the balloon (20) and constructed of at least one 
low friction material having different properties from 
an outer layer (22a) of a soft durometer polymer suit- 
able for securing a stent (24) to the sheath (22). 

10 

5. The medical device of claim 1 , wherein the sheath 
(22) has an expanded state when the balloon (20) 
is in an expanded condition and an unexpanded 
state when the balloon is in an unexpanded condi- 

15 tion, the sheath rotating substantially freely about 
the balloon when in the unexpanded state or the ex- 
panded state. 

6. The medical device of claim 3, further comprising at 
20 least one pullwire (34) positioned external of at least 

one of the guide wire lumens. 

7. The medical device of claim 3, wherein a rotating 
collar (36) is positioned about the second wire lumen 

25 (26) and the balloon catheter shaft (14). 

8. The medical device of claim 7, wherein a first longi- 
tudinal lock (42) is positioned about the second wire 
lumen (26) and proximal to the rotating collar (36), 

30 and a second longitudinal lock (40) is positioned 
about the balloon catheter shaft (14) and distal to 
the rotating collar (36) such that the longitudinal po- 
sition of the sheath (22) and collar (36) is maintained. 

35 9. The medical device of claim 7, wherein a hypotube 
(64) having a distal end and a proximal end is en- 
gaged to the sheath (22) at the distal end of the hy- 
potube and to the collar (38) at the proximal end. 

40 10. The medical device of claim 1 wherein the sheath 
has a length (22) that is substantially the same as 
the length of the catheter balloon (20). 

11. The medical device of claim 1 wherein the balloon 
45 (20) has a body portion (60) with a cone (30) portion 

distal to the body portion (60) and a cone portion (30) 
proximal to the body portion (60), the sheath (22) 
disposed about the body portion (60) and having a 
length substantially the same as the length of the 
50 body portion (60) of the catheter balloon. 



Patentanspruche 



55 1. Medizinisches Instrument, umfassend: 

einen Ballonkatheterschaft (14), der einen Ka- 
theterballon (20) aufweist, wobei der Katheter- 
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ballon eine Lange, eine Hulle (22), die um den 
Katheterballon angeordnet ist, aufweist, da- 
durch gekennzeichnet, dass die Hulle im We- 
sentlichen um den Katheterballon frei drehbar 
ist. 

2. Medizinisches Instrument nach Anspruch 1 , bei dem 
kein Abschnitt der Hulle (22) mehr als ungefahr 5 
Zentimeter proximal zu einem am meisten proxima- 
len Abschnitt des Ballons (20) liegt. 

3. Medizinisches Instrument nach Anspruch 1 , bei dem 
der Ballonkatheterschaft (14) einen ersten Fuh- 
rungsdrahthohlraum (17) bestimmt und die Hulle 
(22) teilweise einen zweiten Fuhrungsdrahthohl- 
raum (26) bestimmt. 

4. Medizinisches Instrument nach Anspruch 1 , bei dem 
die Hulle (22) mindestens teilweise aus mehreren 
Schichten aufgebaut ist, wobei eine innere Schicht 
(22b) der Hulle den Ballon (20) beruhrt und aus min- 
destens einem Werkstoff mit geringer Reibung auf- 
gebaut ist, der unterschiedliche Eigenschaften auf- 
weist, von einer auGeren Schicht (22a) eines wei- 
chen Durometer-Polymers, das geeignet ist, um ei- 
nen Stent (24) an der Hulle (22) zu sichern. 

5. Medizinisches Instrument nach Anspruch 1 , bei dem 
die Hulle (22) einen entfalteten Zustand aufweist, 
wenn sich der Ballon (20) in einem entfalteten Zu- 
stand befindet, und einen nicht entfalteten Zustand, 
wenn sich der Ballon in einem nicht entfalteten Zu- 
stand befindet, wobei die Hulle im Wesentlichen frei 
um den Ballon dreht, wenn sie sich im nicht entfal- 
teten Zustand oder im entfalteten Zustand befindet. 

6. Medizinisches Instrument nach Anspruch 3, uber- 
dies umfassend mindestens eine ReiBleine (34), die 
auGerhalb mindestens eines der Fuhrungs- 
drahthohlraume positioniert ist. 

7. Medizinisches Instrument nach Anspruch 3, bei dem 
eine Drehmanschette (36) um den zweiten 
Drahthohlraum (26) und den Ballonkatheterschaft 
(14) positioniert ist. 

8. Medizinisches Instrument nach Anspruch 7, bei dem 
eine erste in Langsrichtung verlaufende Verriege- 
lung (42) um den zweiten Drahthohlraum (26) und 
proximal zur Drehmanschette (36) positioniert ist 
und eine zweite in Langsrichtung verlaufende Ver- 
riegelung (40) um den Ballonkatheterschaft (1 4) und 
distal zur Drehmanschette (36) positioniert ist, so 
dass die in Langsrichtung verlaufende Position der 
Hulle (22) und der Manschette (36) beibehalten wird. 

9. Medizinisches Instrument nach Anspruch 7, bei dem 
einen Hypotube (64), das ein distales Ende und ein 



proximales Ende aufweist, mit der Hulle (22) an dem 
distalen Ende des Hypotubes und an der Manschette 
(38) an dem proximalen Ende in Eingriff ist. 

5 10. Medizinisches Instrument nach Anspruch 1 , bei dem 
die Hulle eine Lange (22) aufweist, die im Wesent- 
lichen die gleiche ist, wie die Lange des Katheter- 
ballons (20). 

10 11. Medizinisches Instrument nach Anspruch 1 , bei dem 
der Ballon (20) einen Korperabschnitt (60) mit einem 
kegelformigen Abschnitt (30) distal zum Korperab- 
schnitt (60) und einem kegelformigen Abschnitt (30) 
proximal zum Korperabschnitt (60) aufweist, die Hul- 

15 le (22) um den Korperabschnitt (60) angeordnet ist 
und eine Lange aufweist, die im Wesentlichen die 
gleiche ist, wie die Lange des Korperabschnitts (60) 
des Katheterballons. 
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Revendications 

1. Dispositif medical comprenant : 

une tige (14) de catheter a ballonnet ayant un 
ballonnet (20) de catheter, le ballonnet de ca- 
theter ayant une longueur, une gaine (22) dis- 
posee autour du ballonnet de catheter, carac- 
terise par la gaine qui peut tourner de maniere 
sensiblement libre autour du ballonnetde cathe- 
ter. 

2. Dispositif medical selon la revendication 1 , dans le- 
quel aucune partie de la gaine (22) n'est superieure 
a environ 5 centimetres de maniere proximale a la 
partie la plus proximale du ballonnet (20). 

3. Dispositif medical selon la revendication 1 , dans le- 
quel la tige (14) de catheter a ballonnet definit une 
premiere lumiere (17) de fil guide et la gaine (22) 
definit au moins partiellement une seconde lumiere 
(26) de fil guide. 



4. Dispositif medical selon la revendication 1 , dans le- 
45 quel la gaine (22) est au moins partiellement cons- 

truite avec plusieurs couches, une couche interne 
(22b) de la gaine etant en contact avec le ballonnet 
(20) et construite avec au moins un materiau a faible 
frottement ayant des proprietes differentes d'une 
50 couche externe (22a) d'un polymere a durometre 

souple approprie pour fixer un stent (24) sur la gaine 
(22). 

5. Dispositif medical selon la revendication 1 , dans le- 
55 quel la gaine (22) a un etat expanse lorsque le bal- 
lonnet (20) est dans une condition expansee et un 
etat non expanse lorsque le ballonnet est dans une 
condition non expansee, la gaine tournant de ma- 
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niere sensiblement libre autour du ballonnet lorsqu'il 
est dans I'etat non expanse ou dans I'etat expanse. 

6. Dispositif medical selon la revendication 3, compre- 
nant en outre au moins un fil de traction (34) posi- 5 
tionne a I'exterieur d'au moins Tune des lumieres de 

fil guide. 

7. Dispositif medical selon la revendication 3, dans le- 
quel un collier rotatif (36) est positionne autour de la 10 
seconde lumiere de fil (26) et la tige (14) de catheter 

a ballonnet. 

8. Dispositif medical selon la revendication 7, dans le- 
quel un premier verrouillage longitudinal (42) est po- 15 
sitionne autour de la seconde lumiere de fil (26) et 

a proximite du collier rotatif (36) et un second ver- 
rouillage longitudinal (44) est positionne autour de 
la tige (14) de catheter a ballonnet et distal par rap- 
port au collier rotatif (36) de sorte que la position 20 
longitudinale de la gaine (22) et du collier (36) est 
maintenue. 

9. Dispositif medical selon la revendication 7, dans le- 
quel un hypotube (64) ayant une extremite distale et 25 
une extremite proximale est mis en prise sur la gaine 
(22) au niveau de I'extremite distale de I'hypotube 

et sur le collier (38) au niveau de I'extremite proxi- 
male. 

30 

10. Dispositif medical selon la revendication 1 , dans le- 
quel la gaine a une longueur (22) qui est sensible- 
ment la meme que la longueur du ballonnet (20) de 
catheter. 

35 

1 1 . Dispositif medical selon la revendication 1 , dans le- 
quel le ballonnet (20) a une partie de corps (60) avec 
une partie de cone (30) distale par rapport a la partie 
de corps (60) et une partie de cone (30) proximale 
par rapport a la partie de corps (60), la gaine (22) 40 
etant disposee autour de la partie de corps (60) et 
ayant une longueur sensiblement identique a la lon- 
gueur de la partie de corps (60) du ballonnet de ca- 
theter. 
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